Detection and characterization of GTP-binding proteins in the chloroplast envelope of spinach (Spinacia oleracea).
Proteins binding guanosine triphosphate (GTP) have emerged as important regulators in several cellular processes in plants. To investigate any role of such proteins in chloroplast functions, we subjected envelope, stroma and thylakoid fractions isolated from spinach chloroplasts to two different GTP-binding assays. With both methods, we detected GTP-specific binding only in the envelope fraction. Two chloroplast envelope proteins with the apparent molecular weights of 30.5 and 33.5 kDa, respectively, bound [alpha-32P]GTP after SDS-PAGE followed by electroblotting onto a PVDF-membrane and renaturation. Both proteins were intrinsic proteins located in the outer chloroplast envelope. Also, when the fractions were incubated with [alpha-32P]GTP, followed by periodate oxidation and borohydride reduction to cross-link GTP to proteins, two proteins in the envelope fraction, of apparent molecular weights of 28 and 39 kDa, appeared to specifically bind GTP. When agents that stimulate heterotrimeric G-proteins, cholera toxin or the mastoparan analogue mas7, were added to isolated chloroplast envelope, the binding of radiolabelled GTP to the 39 kDa protein, a protein of the inner chloroplast envelope, was stimulated, whereas GTP-binding of the 28 kDa protein, a protein of the outer envelope, was unchanged. Mas7 also stimulated synthesis of monogalactosyl diacylglycerol in isolated chloroplast envelope. The occurrence and regulation of GTP-binding proteins in the chloroplast envelope suggests that GTP-binding proteins could be involved in communication with the extraplastidic compartment during chloroplast biogenesis and development.